The two mannose 6-phosphate receptors transport distinct complements of lysosomal proteins.
Mammalian cells express two different mannose 6-phosphate receptors (MPR 46 and MPR 300), which both mediate targeting of Man-6-P-containing lysosomal proteins to lysosomes. To assess the contribution of either and both MPRs to the transport of lysosomal proteins, fibroblasts were established from mouse embryos that were homozygous for disrupted alleles of either MPR 46 or MPR 300 or both MPRs. Fibroblasts missing both MPRs secreted most of the newly synthesized lysosomal proteins and were unable to maintain the catabolic function of lysosomes. The intracellular levels of lysosomal proteins decreased to < 20%, and undigested material accumulated in the lysosomal compartment. Fibroblasts lacking either MPR exhibited only a partial missorting and maintained, in general, half-normal to normal levels of lysosomal proteins. The same species of lysosomal proteins were found in secretions of double MPR-deficient fibroblasts as in secretions of single MPR-deficient fibroblasts, but at different ratios. This clearly indicates that neither MPR has an exclusive affinity for one or several lysosomal proteins. Furthermore, neither MPR can substitute in vivo for the loss of the other. It is proposed that the heterogeneity of the Man-6-P recognition marker within a lysosomal protein and among different lysosomal proteins has necessitated the evolution of two MPRs with complementary binding properties to ensure an efficient targeting of lysosomal proteins.